The confusing nomenclatural history of Bradypus tridactylus and B. variegatus has led to incorrect taxonomic attributions through time and, consequently, errors in range map inferences. In this note, we reevaluate the geographical distribution of B. tridactylus and B. variegatus based on museum specimens, field observations, and literature records of sloths. Our analyses revealed considerable range differences when compared to previous distribution inferences. For instance, B. tridactylus is restricted to the Guyana shield, and in Brazil it is only found north of the Amazon River and east of Negro River. Additional analysis using an Ecological Niche Modeling technique, and considering only bioclimatic and topographic variables, predicted that potential suitable areas for B. tridactylus are mostly limited by cold temperatures. However, when comparing our model to the present time distribution of forests we observed that the suitable area for B. tridactylus may be smaller than predicted by the model.
Introduction
The living three-toed sloths are classified in four species, Bradypus pygmaeus Anderson and Handley, 2001 , B. torquatus Illiger, 1811 , B. tridactylus Linnaeus, 1758 , and B. variegatus Schinz, 1825 . They only occur in the Neotropics, and most of them are exclusive to distinct biomes, except for B. variegatus that can be found from the forests of Nicaragua to the Atlantic Rainforest in southern Brazil (Hayssen, 2010) . Bradypus pygmaeus and B. torquatus are considered endangered. The former is endemic to the Isla Escudo de Veraguas, Province of Bocas del Toro in Panama, while the latter only occurs in the Atlantic Forest of Brazil. Bradypus tridactylus is only found in the north-central region of South America (Anderson and Handley, 2001 ).
The pale-throated sloth B. tridactylus and the brownthroated sloth B. variegatus have a long and confusing nomenclatural history. Bradypus tridactylus was first named by Linnaeus (1758) , and this is the currently used scientific name of the pale-throated sloth. Schinz referred to the brown-throated sloth when naming B. variegatus in the early 19 th century (Schinz, 1825) . However, in the following years the name "B. tridactylus" was attributed to the brown-throated sloth by different authors, the last being Ávila-Pires and Gouveia (1977) . As a result, the name B. tridactylus referring to the brown-throated sloth has been adopted in many papers, especially those published before 1970. For instance, Vieira (1953) described the fauna observed in different localities of Alagoas state, northeastern Brazil, during two expeditions in 1951 and 1952. The author registered four brownthroated sloths, which he classified as B. tridactylus, following the valid nomenclature for that time. Only in the 1980's, the name B. variegatus was used again for the brown-throated sloth. Wetzel (1982) reviewed the nomenclature, described the synonymy, named B. variegatus as the brown-throated sloth, and recognized nine subspecies. For a detailed description of B. tridactylus and B. variegatus nomenclature see Hayssen (2009 Hayssen ( , 2010 .
Despite the solved nomenclature, a recent study based on morphological criteria and molecular data revealed about 30% taxonomic misidentification between the pale and the brown-throated sloth in museum collections (Moraes-Barros et al., in press ). Part of these misidentifications can be explained by the lack of taxonomic updating in museum collection specimens. A critical outcome of these misidentifications and the confusing nomenclature is the inferred geographical distribution of B. tridactylus and B. variegatus. Based on this previous misidentification study (Moraes-Barros et al., in press) and considering the need of an updated range map of these sloth species, we reevaluated the historical and recent specimen records, elaborated a corrected map of the geographic distributions of B. tridactylus and B. variegatus, and generated a predictive model of B. tridactylus distribution using an ecological niche modeling technique.
Methods

Range map
We used specimen records obtained from museum collections, field expeditions, and literature to elaborate a range map for B. tridactylus and B. variegatus. The data set of museum specimens consisted of morphologically reviewed sloths. We thus only used records of specimens which could be undoubtedly identified. The criteria used to classify specimens are described in Anderson and Handley (2001) . We included specimens described in Anderson and Handley (2001) Table 1 ). The use of data recovered from literature was particularly difficult. Because of the confusing taxonomic history of B. tridactylus and B. variegatus, we considered taxa names keeping in mind that the nomenclature differed over time. We therefore compared the described taxa name in each publication and updated it to the current valid name whenever needed. Some publications were not considered because their reported occurrences could not be confirmed.
Predictive model of geographical distributionecological niche modeling
We used Maxent v.3.3.1 (Phillips et al., 2006 ; < http:// www.cs.princeton.edu/~schapire/maxent >) to generate a predictive model of B. tridactylus distribution. Collection localities were compiled from Anderson and Handley (2001) and from sources given in Table  1 . We used 19 bioclimatic parameters of current climate from the WorldClim dataset version 1.4 (Hijmans et al., 2005) at 1 km resolution. These metrics are derived from monthly temperature and rainfall climatologies and represent biologically meaningful variables for characterizing species range (Nix, 1986) . In addition to the bioclimatic variables, we also used a topographic variable derived from remote sensing data. Shuttle Radar Topography Mission (SRTM) digital elevation data at 90 m resolution were aggregated to 1 km resolution in order to be added as environmental predictor in the Maxent runs. Besides mean elevation, the standard deviation based on 90 m data was also included as an indicator of surface ruggedness.
We did not use forest cover data as environmental predictor due to the characteristics of our species data set. The majority of data is composed by historical records from several museums. According to the ecological niche modeling literature, museum records are very useful in many studies, including the case presented here, but in order to build a consistent model, the species occurrence period must match the period of the environmental variables (Graham et al., 2004) .
Results and Discussion
The collected data constitute a view of historical and present-time occurrence of the pale and the brownthroated sloths (Fig. 1 , Table 1 ). Although data are available about where these sloths are found, few studies indicate were they do not occur. Some records obtained from museum specimens represent historical occurrences of species and localities that today are no longer suitable for sloths, mostly because of anthropogenic effects; an example is the State of Paraná in Brazil. There is only one record for B. variegatus in Paraná (Table 1) and today the species is considered extinct in this state due to deforestation (Mikich and Bérnils, 2004) . A similar situation is found in northern Argentina, where records of B. variegatus date from the 1910's and 1920's (Onelli, 1913; Massoia, 1980 ; FMNH21672 -Field Museum of Natural History, Chicago, IL, USA). There are, however, no recent records of sloths from this country. As pointed out by Redford and Eisenberg (1992) , the southern limit of this species' range is poorly known. Some other localities still bear suitable habitats for sloths, as has been shown in recent studies in the remaining Atlantic Forest fragments of Pernambuco, Brazil (Silva Jr. and Pontes, 2008) , northern Ecuador (Ríos, 2001) , and southeastern Caracas region, Venezuela (Castillo and Sales, 2006) . Nevertheless, information about the presence and absence of sloths at the present time is not complete and accurate. We therefore opted to present a range map that reflects the total distribution area, depicted from all recorded past and present occurrences (Fig. 1) . We did not consider the fact that some localities within this total area may no longer be inhabited by sloths and discuss this point below.
The updated range map of B. variegatus shows that contrary to previous descriptions (Gardner, 2007; Hayssen, 2010) , this species is found north of the Amazon and in northwestern Brazil, between the Negro and Branco rivers (Fig. 1) . Similarly, there are differences between the previously inferred distribution of B. tridactylus and the range map presented in Fig. 1 . Most of this divergence is due to taxonomic misidentifications (Moraes-Barros et al., in press ). Its area of distribution is smaller than previously described, as the species does not occur south of the Amazon River, an area that Gardner (2007) had included in his range map of B. tridactylus. The pale-throated sloth is also absent west of the Negro River and southeastern Venezuela, which differs from the range map presented by Chiarello et al. (2008) . Therefore, B. tridactylus is restricted to the Guiana shield region and is sympatric with B. variegatus only along the northern margin of the Amazon River (Fig. 1) .
The range map presented in Fig. 1 provides only an estimated area of continuous distribution of these sloth species. To properly evaluate the present-time distribution and reveal possible isolated populations, recent records of species presence and absence are needed. This kind of study demands time and intensive field work. In the case of sloths their arboreal habits, slow movements, and time spent in the canopy make direct observation difficult, thus limiting the recording of occurrences. Hence, as shown by Moreno and Plese (2006) Table 1 . We followed Phillips et al. (2006) and generated a predictive model of B. tridactylus distribution. After running Maxent (Fig. 2) , we observed that the environmental variables that presented the largest contributions to defining the potential areas of occurrence for B. tridactylus were minimum temperature of coldest month (64% of contribution), temperature seasonality (11%), mean temperature of coldest quarter (5%), and topography (5%). The climatic variables that limit B. tridactylus occurrence are all related to cold temperatures, which is supported by the fact that sloths are not fully homeothermic (Britton and Atkinson, 1938 ).
While the model behavior and results fit the data set and applied parameters (AUC = 0.98), it is important to mention that an inexistent gap is shown in Fig. 2 in the Amapá region (northern Brazil). This gap can be attributed to the environmental variable "minimum temperature of the coldest month" that is corrupted in that region. As mentioned before, the bioclimatic variables were obtained through the WorldClim dataset (Hijmans et al., 2005) , which is based on an interpolation of climate station data spread all over the world. As there are only a few stations in the Amapá region, interpolation will produce unprecise results. We believe that this might be the reason for the environmental layer being corrupted in that exact region.
As shown in Fig. 2 , the model predicts the existence of a highly suitable area between Colombia and Venezuela. There are, however, no occurrence records for any of the sloth species from this region (see Fig. 1 ). This may be attributed to the lack of field efforts, and thus occurrence data, due to geopolitical issues. In our model, northern Venezuela was also predicted as suitable for B. tridactylus. Sloth occurrences in that region were, however, only recorded for B. variegatus. Important variables such as geographical barriers, competition, and preying are not considered in these models. The fact that environmental features of a particular area fit the attributes of the species' niche therefore does not necessarily mean that sloths indeed inhabit the area. Due to the arboreal habits of sloths, it is also important to include forest cover in these analyses. In a preliminary analysis, we superimposed a map of present-time forested areas to our predictive model. We observed that some areas predicted as suitable for B. tridactylus are no longer covered with forests, indicating that the total suitable region for this sloth's occurrence may be smaller than suggested by our model (data not shown).
In this study, we reevaluated the range of the brown and the pale-throated sloth. Although ecological niche models, such as Maxent, have been great assets in identifying potential areas of species occurrence and in supporting research in several fields, we wish to emphasize that they are tools that will never replace field efforts. In the case of sloths, predictive models can help defining areas for field investigations, and thus contribute to a better comprehension of the species. This is particularly interesting for B. tridactylus due to the lack of studies on population genetics and phylogeography, which have already been performed for B. variegatus (Moraes-Barros et al., 2002 , 2007 . 
